We summarize the main measurements performed with the LHCb detector on spectroscopy in the heavy-quark sector. Most of the results use full or part of the sample recorded during 2011 data taking, 1 fb −1 , in pp collisions at √ s = 7 TeV.
Introduction
The spectrum of heavy hadrons is predicted from several theoretical frameworks. The experimental confirmation of the different predicted states, and their properties, acts as a powerful test on the nature of the strong interactions. Current experimental facilities are working hard and collaborating in order to shed light in this sector, which up to now is far from being fully understood.
The LHCb detector
The LHCb detector is a single-arm forward spectrometer covering a unique rapidity range (2 < η < 5), where bb cross section is larger. This corresponds to a ∼4% of the solid angle coverage and ∼40% in acceptance of heavy quark production cross-section. The LHCb detector [1] is specialized in beauty and charm physics studies, exhibiting outstanding tracking, vertexing and particle identification capabilities. In 2011, the detector recorded about 1.0 fb −1 of integrated luminosity in pp collisions at √ s =7 TeV, more than the 90% of the luminosity delivered by the Large Hadron Collider (LHC) to LHCb. [2] , was measured to be smaller than the theoretical predictions [3] . A second set of high mass states were observed by the B factories [4] 
Heavy meson spectroscopy
Signal purity of the meson samples was found to be larger than 95% in the signal region. Large combinatorial suppression is achieved by selecting events with cos θ > 0, where θ is the angle formed by the momentum of the K meson in the DK rest frame and the momentum of the DK-system in the laboratory frame. This variable must be symmetric for the signal events. where the least contributing parameters are fixed to a preliminary fit to avoid correlations and improve fit stability. The invariant mass distributions and the fit projections are shown in Fig. 1 . Several sources of systematic uncertainties are accounted for, however the total systematic uncertainty is dominated by the background description. Here, we change the background parameterization and the fit bounds, and we also study for background fluctuations. 
Orbitally excited B * * mesons
The properties of the excited B mesons containing a light quark are predicted by Heavy Quark Effective Theory (HQET) in the limit of infinite b-quark mass [3, 7] . Under the heavy quark approximation the B mesons are characterized by three quantum numbers: the orbital angular momentum L (S , P, D for L = 0, 1, 2 respectively), the angular momentum of the light quark j q = |L ± 1/2|, and the total angular momentum J = | j q ± 1/2|. For L = 1 there are four different possible (J; j q ) combinations, all parity-even. 
We combine the B 0 candidate with tracks, which are required to originate from the same proton-proton interaction. The companion track is required to be identified as a pion, to have good quality track fit, p T > 1 GeV/c and p > 10 GeV/c. For convenience, we study the invariant mass relative to the threshold, which has the form [11] . Both decays share a similar topology and the presence of long-lived particles and multiple vertices in the decay chain is exploited in the selection process. High background levels are observed near the interaction point, mainly from inclusive J/ψ production, thus we reconstruct only candidates with lifetime above 0.3 ps. The mass resolution of the strange b-hadrons is improved by applying a constraint to the mass of the daughters in the vertex fit. The 
Neutral ground state b baryons
With a 330 fb Several components are carefully identified in each data sample, based in the study of Monte Carlo simulated samples and using wrong-sign data combinations. in the D 0 ph − (h = K, π) combinations, but with smaller yield. The large purity of these kind of events is crucial for the study of excited b hadrons, as explained in Sec. 4.3. The measured parameters are in agreement with the PDG [10] . In addition, the D 0 pK − spectrum (Fig. 4 right) , shows a the hint of the presence of the neutral beauty strange baryon Ξ 0 b with a significance of 2.6 standard deviations, including systematic effects.
Observation of excited b baryons
Excited Λ * 0 b baryons with J P = 1/2 − , 3/2 − , are predicted in different scenarios [15] , expected to decay to Λ 
Conclusions
We summarized a few selected results on heavy flavor spectroscopy at the LHCb detector. We expect many new results with the analysis of the 2011 and 2012 data samples. The LHCb experiment has shown outstanding capabilities and is in a good position to explore the spectra of heavy quark states, as well as to produce competitive results in the heavy flavors sector.
